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CLAIMS 



[Claim(s)] 

[Claim l] In the gas piping system which carries out the sequential course of the 1st 
latching valve and the massflow controller from the source of process gas, and supplies this 
process gas to a process chamber The source for measurement of gas which supplies the 
gas for measurement, and the latching valve for measurement initiation which an 
entrance side connects to said source for measurement of gas, and an outlet side connects 
to the entrance side of said massflow controller of said gas piping system, Have the 
pressure gage which measures the pressure of the outlet side of said initiation latching 
valve for measurement, and supply of said process gas to said massflow controller is 
intercepted by said first latching valve. After opening said latching valve for measurement 
initiation and making said pressure gage into a predetermined pressure, said latching 
valve for measurement initiation is closed. The massflow controller flow rate assay system 
characterized by authorizing the measurement precision of a massflow controller by 
measuring the pressure drop accompanying time amount progress with said pressure gage. 
[Claim 2] The massflow controller flow rate assay system characterized by to have the 
control means which performs said assay when a massflow controller is attached in said 
pipe line, compares the data and said initial data of a storage means memorize the initial 
data of the pressure drop accompanying said time-amount progress, and the pressure drop 
which measured by performing said assay after said process worked in the massflow 
controller flow rate assay system indicated to claim 1, and authorizes the abnormalities of 
a massflow controller. 

[Claim 3] The massflow controller flow rate assay system characterized by said two or 
more massflow controllers having connected with juxtaposition at the outlet side of said 
latching valve for measurement initiation in the massflow controller flow rate assay 
system indicated to claim 1 or claim 2. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flow rate assay system which can 
authorize the flow rate measurement precision of the massflow controller in the condition 
of having included in the detail into the system further about flow rate assay of the 
massflow controller used for the gas system in a semi-conductor manufacture process. 
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[0002] 

[Description of the Prior Art] In the membrane formation equipment in a semi conductor 
production process, a dry type etching system, etc., strong inflammability gas, such as 
corrosive gas, such as so-called special material gas, chlorine gas, etc., such as a silane and 
a phosphine, and hydrogen gas, etc. is used, for example. In use of these gas, the flow rate 
must be managed very strictly for the reason explained below. 

[0003] The fact that the amount of a quantity of gas flow influences the quality of a process 
directly is cited as the first reason. That is, in a membrane formation process, the quality 
of circuit processing is influenced [ great ] by membraneous quality with the precision of a 
quantity of gas flow in an etching process. The fact that this kind of gas [ many of] has the 
body, harmful nature or explosivility over an environment, etc. is cited as another reason. 
For this reason, exhausting these gas after use to direct atmospheric air is not allowed, but 
it must be equipped with the damage elimination means according to a type of gas. This 
damage elimination means may lead to an outflow by the environment of harmful gas, or 
breakage of a damage elimination means, when the throughput is restricted usually and 
the flow rate more than an allowed value flows. Furthermore, since the thing of the high 
grade which can be used in these gas, especially a semi-conductor manufacture process, 
and non-dust has the expiration date by natural deterioration an expensive top depending 
on a type of gas, it also becomes a reason that extensive storage cannot be performed. 
[0004] Since the actual flow rate of these gas that a process unit requires is small, it 
matches at most 500 seem extent with the massflow controller better known than before in 
piping, and he is trying to pass the optimal flow rate for every type of gas on the other hand. 
By changing applied voltage, this massflow controller changes a setting flow rate, and can 
respond now to modification of a process recipe. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the massflow controller in this kind of gas 
process is a thing aiming at controlling a small flow rate, it has a capillary inside, and it is 
performing the monitor of a flow rate etc. according to an operation of this capillary. 
Among the gas which flows a massflow controller on the other hand, also within the piping 
on a property, especially the charge gas of membrane formation material may deposit a 
solid, and may change the flow rate capacity of piping. Since a real flow rate changes even 
if the relation of the applied voltage and the real flow rate in the massflow controller will 
naturally change and there will be no change in a setup of applied voltage, if this change 
takes place, the stability of a process will be checked. When such [ actually ] change takes 
place, a setup of applied voltage must be corrected in order to pass a right quantity of gas 
flow. At this time, the need of measuring the real flow rate of a massflow controller arises. 
[0006] When a deposit solid is furthermore accumulated, it becomes impossible to be 
unable to cope with it in correction of an applied-voltage setup. It is because it is a capillary, 
i.e., it is alike and the monitor of a flow rate becomes impossible more. Continuing using 
such a massflow controller before it will send into a process unit the particle which should 
be most disliked on semi-conductor manufacture, and it is not desirable. Therefore, in such 
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a case, a massflow controller must be exchanged for a new article. Since individual 
difference cannot be disregarded even if it is the same model, and the bolting condition of 
joint with the pipe line also influences a real flow rate, the relation between the applied 
voltage of a massflow controller and a real flow rate needs to measure a real flow rate in 
the new exchanged massflow controller here. 

[0007] however, the thing for which the real flow rate of a massflow controller is measured 
-- most past - there is no line crack ****. The reason has measurement of the real flow rate 
of the massflow controller in the condition of having included in the pipe line in a difficult 
thing. Then, applied voltage was provisionally set up by an operator's intuition and 
experience instead of measuring a real flow rate, the process was performed, the quality of 
an estimate was judged by the quality, this was repeated, and the optimal set point is 
determined. For this reason, since time amount is taken by optimum-value decision, the 
real availability of a process unit not only becomes low, but it cannot make light of costs, 
such as various gas, a test wafer, etc. which are consumed in that process. 
[0008] This invention aims at offering the massflow controller flow rate assay system 
which enables stable operation of the process which corresponds to the individual 
difference and aging of a massflow controller appropriately, gets to know quickly the 
electrical-potential-difference set point which gives a right quantity of gas flow, has it, and 
uses gas, and high availability operation by being made in order to solve the trouble 
mentioned above, and enabling measurement of the real flow rate of the massflow 
controller in the condition included in the pipe line. 
[0009] 

[Means for Solving the Problem] In order to attain said purpose the massflow controller 
flow rate assay system of this invention In the gas piping system which carries out the 
sequential course of the 1st latching valve and the massflow controller from the source of 
process gas, and supplies this process gas to a process chamber The source for 
measurement of gas which supplies the gas for measurement, and the latching valve for 
measurement initiation which an entrance side connects to said source for measurement of 
gas, and an outlet side connects to the entrance side of said massflow controller of said gas 
piping system, Have the pressure gage which measures the pressure of the outlet side of 
said initiation latching valve for measurement, and supply of said process gas to said 
massflow controller is intercepted by said first latching valve. After opening said latching 
valve for measurement initiation and making said pressure gage into a predetermined 
pressure, said latching valve for measurement initiation is closed, and the measurement 
precision of a massflow controller is authorized by measuring the pressure drop 
accompanying time amount progress with said pressure gage. 

[00 10] Moreover, it has the control means which is the massflow controller flow rate assay 
system described above, performs said assay when a massflow controller is attached in 
said pipe line, compares the data and said initial data of a storage means to memorize the 
initial data of the pressure drop accompanying said time amount progress, and the 
pressure drop which measured by performing said assay after said process worked, and 
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authorizes the abnormalities of a massflow controller. Moreover, it is the massflow 
controller flow rate assay system described above, and said two or more massflow 
controllers have connected with juxtaposition at the outlet side of said latching valve for 
measurement initiation. 
[0011] 

[Function] In the assay system of this invention which has said configuration, when a 
massflow controller is attached in the pipe line, the real flow rate of a massflow controller 
is measured. That is, where supply of process gas is suspended, it is filled up with the 
inside of the pipe line with the nitrogen gas of a constant pressure. Next, the nitrogen gas 
which closed the latching valve for measurement initiation and was filled up with it 
through the massflow controller which it is going to measure is emitted to an exhaust side. 
It memorizes to microcomputer PITA which is a storage means by using emission time 
amount until it becomes an atmospheric pressure at this time as an initial data. 
[0012] Then, it goes into actual operation and authorizes suitably from a stage with a 
possibility of getting the capillary of a massflow controller blocked. That is, after 
suspending supply of process gas, the inside of the pipe line is filled up with the nitrogen 
gas of a constant pressure. Next, the nitrogen gas which closed the latching valve for 
measurement initiation and was filled up with it through the massflow controller which it 
is going to measure is emitted to an exhaust side. Emission time amount until it becomes 
an atmospheric pressure at this time is taken as data, microcomputer PITA which is a 
control means judges the existence of generating of the abnormalities of a massflow 
controller as compared with the initial data memorized by microcomputer PITA, and an 
alarm is taken out. Moreover, it is also possible to correct an applied-voltage setup to the 
massflow controller for obtaining a required real flow rate by this measurement value. 
[0013] 

[Example] One example which materialized the gas real flow rate assay system of this 
invention, and was hereafter included in the gas piping system is explained with reference 
to a drawing. Drawing 2 is the block diagram of the gas system incorporating the gas real 
flow rate assay system concerning this invention. In drawing 2 , five kinds of process gas 
(A-E) is supplied to the process chamber 5 through the 1st latching valve (3A-3E) and 2nd 
latching valve (2A-2E) which sandwich a massflow controller (1A-1E), respectively, 
furthermore, pass a filter 7 and a reducing valve 8 from the common high-pressure 
nitrogen source 6 for flow rate measurement - the nitrogen gas decompressed by the 
predetermined pressure should branch, after passing through the latching valve 9 for 
measurement initiation, and pass the latching valve for connection (4A~4E) - each gas line 
is joined. 

[0014] A pressure gage 10 measures the pressure of the nitrogen gas between latching 
valves 9 (4A-4E). The process chamber 5 is for performing dry etching, gaseous-phase 
membrane formation, thermal oxidation, etc. In addition, the high-pressure nitrogen 
source 6 for discharge measurement may be shared with the source for a purge of gas used 
when carrying out atmospheric-air disconnection of the process chamber 5. 
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[0015] In case the usual process recipe is performed in this gas system After the nitrogen 
from the high-pressure nitrogen source 6 for flow rate measurement does not flow to each 
gas line by making close a latching valve (4A-4E) and making it each process gas not flow 
backwards to the direction of a pressure gage 10 It is that of required flow rate style ** 
about each process gas at the process chamber 5, impressing a programmed voltage to each 
massflow controller (1A-1E), and using each latching valve (2A-2E, 3A-3E) as open. In the 
process chamber 5, the wafer which it is going to process is contained, heating, plasma 
impression, etc. are performed suitably, it combines with an operation of process gas and 
required processing is performed. 

[0016] Now, in this gas system, the case where a massflow controller (1A-1E) is exchanged 
for a new article is considered. Since the individual difference of the relation of the applied 
voltage and real flow rate cannot be disregarded and it is influenced also according to the 
bolting condition of joint with piping even if it is the thing of a highly uniform, since a 
massflow controller generally has a capillary inside, it is desirable when resetting up the 
applied voltage to the real flow rate which measures and needs the real flow rate in the 
condition of having included in the system aims at good operation of a process. Moreover, 
since the property of a massflow controller (1A-1E) may change by carrying out count 
activation of many real recipes, it is desirable to correct applied voltage if needed. In the 
gas system of this example, since the gas real flow rate assay system is incorporated, the 
applied voltage to the real flow rate which measures and needs the gas real flow rate of 
each massflow controller (1A-1E) can be reset up. 

[0017] The procedure of the gas real flow rate measurement in the gas system of this 
example is explained based on drawing 2 and drawing 3 . Drawing 1 R> 1 shows the 
microcomputer 11 grade which showed only the process gas line of 1 since it was easy, and 
did not show the gas system of drawing 2 by drawing 2 . A microcomputer 11 analyzes the 
data of a manometer 10. The quantity of gas flow calculated from the change rate of a 
pressure is displayed on the flow rate monitor 13. Moreover, if an unusual signal is 
detected here, the abnormality signal output circuit 12 will emit an alarm. In addition, 
there may not be a latching valve 4 in the system which has only the process gas line of 1. 
[0018] In order to measure a gas real flow rate in the gas system of drawing 1 , a latching 
valve 3 is first made close and supply of process gas is intercepted. Next, it is secondary ** 
of a reducing valve 8 5 kgf7cm2 It adjusts, latching valves 9, 4, and 2 are made open, and 
the process gas which blows and remains to the exhaust side which is not illustrated 
through the process chamber 5 is scavenged. And the flow rate of a massflow controller 1 is 
set up. The part which attached the broken line among piping in drawing 1 at this time 
(henceforth the tank part T) since - nitrogen gas flows into an exhaust side, following a 
setting flow rate through a massflow controller 1. And nitrogen gas is filled up through a 
reducing valve 8 from the high-pressure nitrogen source 6 for flow rate measurement, and 
the tank parts T are 5 kgf7cm2. It is maintained. Therefore, pressure gages 10 are 5 
kgf7cm2. It displays. 

[0019] If a latching valve 9 is made close from this condition, since the outflow which the 
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tank part T is no longer supplemented with nitrogen gas, and minds a massflow controller 
1 on the other hand will continue, the pressure of the tank part T, i.e., the display of a 
pressure gage 10, declines gradually, and it is atmospheric pressure 2, i.e., 0 kgf7cm. It 
becomes. By the time indicated value becomes atmospheric pressure here, required time 
amount will change with the flow rates of a massflow controller 1, i.e., applied voltage. The 
example of the indicated value of the pressure gage 10 at this time and the actual 
measurement of relation with the elapsed time after making a latching valve 2 open is 
shown in the graph of drawing 3 . 

[0020] The emission time amount t when carrying out a gas evolution with constant flow Q 
from the fixed volume V is examined as a generality here. Emission time amount means 
the time amount taken to carry out a gas evolution from an initial pressure to atmospheric 
pressure here. First, gaseous equation of state PV=gRT (1) 

******** here P a pressure - in g, R shows a gas constant and T shows temperature 
for gas weight, (l) The formula shows the so-called Boyle-Charles' law. 

[0021] (l) Set temperature T more nearly constant than a formula and it is a pressure PI. 
Gas weight gl in the volume V at the time gl =P1 V/RT (2) 

It is come out and expressed and is a pressure P2 similarly. Gas weight g2 in the volume V 
at the time g2 =P2 V/RT (3) 

It is come out and expressed, the gas of the fixed volume V - the basis of constant 
temperature T - a pressure - PI from - P2 Change g3 of the gas weight when changing g3 
=gl-g2 =(P1-P2) *(V/RT) (4) 
It becomes. 

[0022] Here, it asks for gas constant R in case gas is nitrogen gas. Considering the nitrogen 

gas of one mol of reference condition (0"degreeC, one atmospheric pressure), it is P=1.033 

kgf7cm2. (one atmospheric pressure) 

T=273k (0-degreeC) 

V=22400cm3 (22.41.) 

g=0.028kgf (molecular weight of N2) 

Since come out and it is, it is (l) type. R=PV/gT=3027 cm/K (5) 

It becomes. Therefore, when temperature T is room temperature 293K (20*degreeC), it is 
from (4) types and (5) types. g3 =(V/887000) *(P1-P2) kgf (6) 
It becomes. 

[0023] Here, it is room temperature 293K (20-degreeC), 1.033 kgf/cm2 (one atmospheric 
pressure), and lcm3. Weight g4 of nitrogen gas When it thinks, it is from (l) type and (5) 
types. g4 =PV/RT=1.165*10-6kgf (7) 

It becomes. Weight g5 of emission gas when the fixed volumetric flow rate Qsccm (seem 
shows the volumetric flow rate per minute when converting into a condition with one 
atmospheric pressure [ C ] of 20 degrees) emits from the fixed volume V for t seconds now Q, 
emission time amount, and g4 Since it is a product, (6) types are used. g5 =Q*(t/60) 
*1.165*10-6kgf(8) 

It becomes. By the way, since it is equal to the weight of the emitted gas, it sets at (6) types 
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and (8) ceremony, and weight change of the gas in the fixed volume V is g3 =g5. It becomes. 
t=58*V*(Pl-P2)/Q (9) 

**** ^ turns out that he and the emission time amount t are in inverse proportion to a 
volumetric flow rate Q. 

[0024] Next, the above consideration is applied to this example, the volume V of the 
above-mentioned tank part T in a gas system like this example - usually 5 thru/or 
30cm3 the system which is extent and this invention person used - observation V=12.4cm3 
it was . and thinking now - the pressure of the tank part T - 5 kgl?cm2 from - since it is 
the case where it falls to atmospheric pressure - PI =5 kgffcm2 and P2 =0 kgf7cm2 it is . 
And in the flow rate of the emission flow Q 1, i.e., a massflow controller, 200sccm(s), then 
(9) types are calculated and the theoretical value for t= 17.98 seconds is obtained. Among 
the examples of the actual measurement shown in the graph of drawing 3 , the thing of 
setting flow rate 200sccm can be read with emission time amount about 18 seconds, and is 
very well in agreement with a theoretical value. It can check by calculating (9) types that 
the thing of other setting flow rates of the graph of drawing 3 is also in agreement with a 
theoretical value. 

[0025] the initial pressure from the graph of drawing 3 - 5 kgtfcm2 Not but, 4 kgf7cm2 ** - 
carrying out - there to not atmospheric pressure but 1 kgf/cm2 up to - emission time 
amount can also be read, for example, the case of setting flow rate 200sccm ■■ emission 
initiation to 4 kgf7cm2 up to - about 3 seconds ■- starting - **** (inside tl of drawing) - 
emission initiation to 1 kgf/cm2 up to -■ that which has taken about 14 seconds (inside t2 of 
drawing) - it is - 4 kgf7cm2 from ■- 1 kgf7cm2 up to - emission time amount is about 11 
seconds, the case of other setting flow rates - the same - carrying out " 4 kgf/cm2 from - 1 
kgf7cm2 up to - emission time amount can be read. 

[0026] thus, 4 kgf7cm2 from -- 1 kgf7cm2 up to - the meaning of reading emission time 
amount is in improvement in measurement precision. That is, it is measurement initiation 
5 kgf7cm2 If it carries out, since the moment of making a latching valve 9 close will become 
at the time of measurement initiation, the delicate time lag of clausilium actuation serves 
as a measurement error. Moreover, if measurement termination is made into atmospheric 
pressure, near atmospheric pressure, it is difficult for the rate of flow to become slow and 
to set the time of measurement termination strictly, emission time amount -- 4 kgf7cm2 
from •- 1 kgf/cm2 up to - then, these problems do not exist and emission time amount can 
be measured in a high precision. 

[0027] in this way, 4 kgf7cm2 read in the graph of drawing 3 from - 1 kgffcm2 up to - a 
continuous line shows the relation between emission time amount and the setting flow rate 
of a massflow controller 1 to the graph of drawing 4 . the graph of drawing 4 ■■ the volume 
of the tank part T 18.8cm3 it is - although the example (a drawing 4 destructive line 
shows) of the measurement result in the same gas system is also shown - future 
explanation - the volume of the tank part T - 12.4cm3 it is - it carries out about a gas 
system. In addition, the repeatability of this measurement is very good, and according to 
the experiment of this invention person, as long as it measures with clean nitrogen gas, 
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even if it repeats the same measurement repeatedly, it is almost changeless. 
[0028] Since a real flow rate required in order to perform a real recipe good changes with 
the volume of the process chamber 5, delicate internal arrangement, etc. when a gas 
system as shown in drawing 2 is newly assembled now, it is necessary to try a real recipe 
several times and to determine the applied voltage of the massflow controller 1 with which 
a good result is obtained. And if above-mentioned emission time amount is measured with 
the determined applied voltage, a required real flow rate (henceforth a required flow) can 
be calculated by contrast with the graph of drawing 4 . Now, since the individual difference 
of the relation between applied voltage and a real flow rate cannot be disregarded when a 
massflow controller 1 is exchanged for a new article, the applied voltage from which a 
required flow is obtained with the new exchanged massflow controller 1 must be 
determined. For this reason, emission time amount is measured and the applied voltage 
(henceforth a normal electrical potential difference) from which the emission time amount 
(it reads from the graph of drawing 4 ) corresponding to a required flow is acquired is 
determined. 

[0029] If much activation of a real recipe is repeated the number of times, the relation 
between the applied voltage of a massflow controller 1 and a real flow rate may change, 
and although the normal electrical potential difference is impressed to a massflow 
controller 1, that will be known when a process result becomes less good. If a process result 
is not good, in the case of a membrane formation process, the membranous thickness and 
membraneous qualities (refractive index etc.) which were formed will shift from normal 
values, or it will say that those homogeneity worsens. In this case, the applied voltage of a 
massflow controller 1 is corrected and a required flow must be made to be obtained. 
Moreover, since it obtains and carries out, particle is generated and the process yield is 
worsened, when the massflow controller 1 with which the gap from such normal values 
became large exceeds threshold value with a gap, it is desirable [ the massflow controller ] 
that a certain alarm is emitted. 

[0030] Then, the initial state is memorized to the microcomputer 11, and when the gap is 
over threshold value as a result of measurement for correction, he is trying for the 
abnormality signal output circuit 12 to emit an alarm in the gas system of this example. 
This function is realized by the normal-values initialization mode performed immediately 
after exchanging a massflow controller 1 and measuring the normal electrical potential 
difference in the new massflow controller 1, and the measurement mode performed when it 
is thought that the gap from an all seems well has arisen in the massflow controller 1. In 
measurement mode, a gap is corrected, and in being required, it emits an alarm. 
[0031] First, normal-values initialization mode is explained based on the flow chart and 
drawing 2 of drawing 5 . As a prerequisite, a massflow controller 1 is exchanged for a new 
article, and it carries out [ having just measured the normal electrical potential difference 
in the massflow controller 1, and ]. this time - secondary setting ** of a reducing valve 8 - 
5 kg!7cm2 it is on the other hand, a latching valve 3 is made close and process gas is not 
supplied to the method of the right [ latching valve / 3 ]. First, a measurement system is 
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prepared in SI. That is, when latching valves 9, 4, and 2 are made open, making a latching 
valve 3 close, nitrogen gas flows from the high-pressure nitrogen source 6 for flow rate 
measurement to an exhaust side through the tank part T, and the pressures of the tank 
part T are 5 kgf7cm2 by work of a reducing valve 8. It is maintained and pressure gages 10 
are 5 kgf/cm2. It directs. The indicated value of a pressure gage 10 is always sent to the 
microcomputer 11 as a signal. 

[0032] And in S2, a flow rate setup of a massflow controller 1 is performed. A setup at this 
time is performed by impressing the normal electrical potential difference in that massflow 
controller 1 currently measured previously. And if a latching valve 9 is closed by S3, since 
the pressure of the tank part T will begin to fall gradually, the indicated value of a 
pressure gage 10 also falls gradually. And the indicated value of a pressure gage 10 is 4 
kg£^cm2. Let the time of cutting be time amount measurement start time (S4). The 
indicated value of a pressure gage 10 is 1 kgf7cm2 similarly. Let the time of cutting be time 
amount measurement end time (S5). And the difference of both time of day is memorized 
by the microcomputer 11 as normal emission time amount (S6). at this time, the setting 
flow rate of a massflow controller 1 is also memorized to a microcomputer 11 as a normal 
flow rate - having (S7) - it is displayed on the flow rate monitor 13 (S8). The above is in 
normal-values initialization mode. 

[0033] Then, measurement mode is explained based on the flow chart and drawing 2 of 
drawing 6 . It is the mode performed when it is thought that the gap from an all seems well 
has produced measurement mode in the relation between the applied voltage of a massflow 
controller 1 and a real flow rate. When performing measurement mode, supply of process 
gas is suspended by making a latching valve 3 close as a prerequisite, and it is secondary 
** of a reducing valve 8 5 kgtfcm2 It must set up. First, a measurement system is prepared 
in S9. That is, when latching valves 9, 4, and 2 are made open, making a latching valve 3 
close, from the high-pressure nitrogen source 6 for flow rate measurement, through the 
tank part T, nitrogen gas flows to an exhaust side and it scavenges remaining process gas. 
At this time, the pressures of the tank part T are 5 kg^cm2 by work of a reducing valve 8. 
It is maintained and pressure gages 10 are 5 kgf7cm2. It directs. The indicated value of a 
pressure gage 10 is always sent to the microcomputer 11 as a signal. 

[0034] And in S10, a flow rate setup of a massflow controller 1 is performed. A setup at this 
time is performed by impressing the same electrical potential difference as the time of 
performing normal- values initialization mode to a massflow controller 1. And if a latching 
valve 9 is closed by Sll, since the pressure of the tank part T will begin to fall gradually, 
the indicated value of a pressure gage 10 also falls gradually. And the indicated value of a 
pressure gage 10 is 4 kgf7cm2. Let the time of cutting be time amount measurement start 
time (S12). The indicated value of a pressure gage 10 is 1 kgf7cm2 similarly. Let the time of 
cutting be time amount measurement end time (S13). And the difference of both time of 
day is memorized by the microcomputer 11 as measurement emission time amount (S14). 
And in S15, it judges whether the gap from the normal emission time amount of 
measurement emission time amount is in (less than 10% of for example, upper and lower 
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sides of normal emission time amount) tolerance. When it is judged that it is in tolerance 
(S15-YES), a normal signal is outputted in S16. 

[0035] And a microcomputer 11 calculates the curve (the alternate long and short dash line 
in a graph of drawing 4 shows) which shows the relation between the emission time 
amount in the present condition, and a setting flow rate from the normal emission time 
amount and the normal flow rate which were memorized when normal-values 
initialization mode was performed (S17). And the real flow rate calculated by applying 
measurement emission time amount to this result of an operation is displayed on the flow 
rate monitor 13 (S18). Furthermore, the correction electrical potential difference which 
should pass a required flow in the present condition is also calculated at this time. When it 
is judged that the gap from the normal emission time amount of measurement emission 
time amount is not in tolerance in S15 (Sl5^NO), the abnormality signal output circuit 12 
emits an alarm in S19. The above is in measurement mode. 

[0036] Since any abnormalities cannot be found in a massflow controller 1 when 
measurement emission time amount has not shifted from normal emission time amount, 
as a result of carrying out measurement mode, it is necessary to ask others for the cause of 
the abnormalities in a process. Measurement emission time amount has shifted from 
normal emission time amount, and when it is in tolerance, the gap from an all seems well 
has arisen in the relation between the applied voltage of a massflow controller 1, and a real 
flow rate, and since possibility that this gap caused the abnormalities in a process is high, 
future real recipe activation is performed not on a normal electrical potential difference but 
on a correction electrical potential difference. Since measurement emission time amount 
has shifted from normal emission time amount and there is a possibility that the particle 
to which the gap from the all seems well of the relation between the applied voltage of a 
massflow controller 1 and a real flow rate is large when it is outside tolerance, and a 
process dislikes the massflow controller 1 in such a condition may be generated, it should 
exchange for the new article. When a massflow controller 1 is exchanged for a new article 
according to this, of course, it is necessary to perform initial measurement and 
normal- values initialization mode as mentioned above. 

[0037] Since it has the real flow rate measurement means in the actual pipe line in the gas 
system of this example and can judge whether it should correct as mentioned above or the 
applied voltage of a massflow controller 1 should be exchanged often [ a system ] and 
efficiently, a step stop of a semi conductor can be raised. Moreover, time amount required 
for analysis is reducible by adopting the system of this example as a result of the cost of the 
process gas and the test wafer to consume, or trial. 

[0038] Next, the case where the system which has the process gas line of a large number 
like drawing 2 performs emission time amount measurement described above is considered. 
In this case, each massflow controller (1A*1B) must be measured separately, respectively. 
For example, if the case where it measures is considered about massflow controller 1A of 
Rhine of process gas A 5 kgf7cm2 to the tank part T Restoration (normal-values 
initialization mode Si and measurement mode S9) of the nitrogen gas for measurement 



10/12 



Japanese Publication number : 06-119059 A 



After having made latching valve 3A close, intercepting supply of process gas A and 
making it the outflow of the nitrogen gas for measurement to other gas lines not take place 
by making close a latching valve (4B-4E), latching valves 9, 4A, and 2A are performed by 
considering as open. 

[0039] Moreover, since the following measurement procedures are the same as the 
procedure explained above, explanation is omitted. Therefore, the tank partial volume here 
means the volume of the part which attached the drawing 2 destructive line. It measures 
in a way with the same said of other gas lines. Therefore, the tank partial volume must be 
strictly noticed about changing with gas lines which it is going to measure in this case. 
When the abnormalities of a massflow controller are detected by this assay, the massflow 
controller according to individual is authorized respectively. 

[0040] It can judge efficiently whether in the flow rate assay system of drawing 2 , it should 
correct as mentioned above or the applied voltage of a massflow controller (1A-1E) should 
be exchanged. Moreover, since two or more massflow controllers can be authorized with 
one pressure gage, it becomes the cost cut for a pressure gage. Moreover, time amount 
required for analysis is reducible by adopting the system of this example as a result of the 
cost of the process gas and the test wafer to consume, or trial. In a system with especially 
many process gas lines, this effectiveness is remarkable. 

[0041] In addition, of course, various deformation and amelioration are possible within 
limits which said example does not limit this invention and do not deviate from the 
summary of this invention. For example, the filling pressure of the above-mentioned 
nitrogen gas for measurement, the pressure at the time of emission time amount initiation, 
the pressure at the time of this termination, its tolerance, etc. may not be values as 
mentioned above, and the value for which it was suitable if needed should just be used for 
them. Moreover, although nitrogen gas was used as gas for measurement here, other gas 
may be used as long as not only nitrogen gas but the clean thing which is inactive is 
available gas. Moreover, it is applicable also to the system equipped with a cycle purge line 
like drawing 7 . 
[0042] 

[Effect of the Invention] Since the real flow rate of the massflow controller in a condition 
[ having include in piping ] be [ like / it be ****** and ] measurable in the flow rate assay 
system of this invention from having explained above , it can respond to the individual 
difference and aging of a massflow controller appropriately and initialization of applied 
voltage and a judgment whether it should correct and exchange can be make efficiently , 
stable operation of a semi-conductor manufacture process and high availability operation 
can be attain , a step stop of a semi-conductor can be raise , and a cost cut can be aim at . 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram showing the massflow controller flow rate assay 
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structure of a system which is one example of this invention. 

[Drawing 21 It is the block diagram showing the massflow controller flow rate assay 
structure of a system which has a multiple-processes gas line and a gas line for 
measurement. 

[Drawing 3l It is the graph which shows the relation of the primary lateral pressure and 
emission time amount in a massflow controller. 

[Drawing 41 It is the graph which shows the relation of the setting flow rate and pressure 

drawdown time amount in a massflow controller. 

[Drawing 51 It is the flow chart in normal- values initialization mode. 

[Drawing 61 It is the flow chart in measurement mode. 

[Drawing 71 It is the block diagram showing the massflow controller flow rate assay 
structure of a system which has a cycle purge line. 
[Description of Notations] 

1, 1A-1E Massflow controller 

2, 2A-2E Latching valve 

3, 3A-3E Latching valve 

4, 4A-4E Latching valve 

5 Process Chamber 

6 Source for Measurement of Gas 

8 Reducing Valve 

9 Latching Valve 

10 Pressure Gage 

1 1 Microcomputer 
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a— 7 1 OjjS«^*ff-5o ccoi:^colS^(i, IE#<I 

n— 7 He BlAof « Cilc J: t)tT 3 o f Lt> S 1 If 

0&i6*<7)T, EE73I+1 OWjg^ffifc&^lcTtf*. * 
LT, JE73tP 1 OCD^ffitf 4 kgf/cm 2 £r^*i: 
**«rlfflW-9JBfl»«r$iJi:-r* (S l 2) . Icffi^ff 
1 OOJg^ffltf 1 kgf/cm 2 *SJ*fcS*l$MfKM 
*?7^J i:-T« (S 1 3) o •?■ LT, M^J<DH^It«iJ 
M^tU^^D3>i;a-^l ncfEH£ft* 
(S 1 4) . fLT, S 1 5fcfc^TfK9MmB$ra<DIE 

^mB#fyj^e.<D-rft^i^igHrt cmtfiEsrjfttHBt 

IBO±Tl 0%Wrt) T?**3b^5^*¥iJ»frSo if* 
f5BrtT**£fiJ»T£ft/c:i§-& (S15 : YES) Ic 
«, S 1 6K*J^TIE1lt«#*W7ar*. 
[0 0 3 5] f LT, jEHt««3Wfk*-K*ff-3felSK: 
IS1tLfcIE^Sft/±JBtp B ^IE^»i:^e, ««T?0»tB 

-mmX'TT^r) ^^anyifa-^ l l #«s-r 
5 (S17). fLT itP^«mKNIIRlCtt-Mttti]B»n 
£Mmift*C£t<fct>:£i6£ft*lli?i«#, iffiS^- 
£ 1 3lC*^£ft* (S 1 8) o ZZlccObZ, mtt 
Tmg^S#iffi^£<iIE«J±fcitW£ft5o S 1 5lc 

HrtT-*V^¥UBff£ft;fclf-& (S 1 5 : NO) S 
1 9»CTS#«^dl73lH)Kl 2#7*^-A£:f§-f *. 
±*WW*- FT?**. 

[0 0 3 6] n-ppe- K*asWLfc*s*, 3f»jffitu^ng 

— 3>Fn- =y UctifBjcDS^t^:i/^cOT\ ^a-trXS 
tt©«Bf±flSfcfc W-SWftW^liB^iE 

vx7n-n>ha-5 1 cDEn*o«J±i:ll}3fi»i: 
OlS&tclEStttjffifr 5©-f ft*<£ LT*5 (? , C (D-fntf 

U->tT*fftt, IE#WET?fc<«&IE«ET?ff3o tHMtt 
WRfK^IE^jRtBNfMA^-rftTfe 0 , *»ogpg«Hj* 
T?*ofc«-&{4, vX7D-n>hn-7lOEMDtff 
i:liaUli:OBB«©iE«tt»fr60-rn^**<, ccd 
•fc^^t^SSTO-eX^a-nv ha— 5 1 ti, 7"D-trX 
^•p^-T-f ^/l/^r^LTV^fe^ft^^^WT, 
*fSfc:S!»T^#T?»*o cntL/itfoT7X7D- 
7 1 ^SrStcJSgSL^fcttt, HU3fcD<fc3tc 
ffiWfPiU i: iEUt««3KBf t*- F ^rfT ? SChli 
t*»5^T*S 0 

[0037] *mmm<Dtfxi/XTi±icis^Ti,tm®im 

tD«fc^tCLT, 7X7D-3>hD- 5 1 (DffDdDttBEO 



(7) 



*#P*W6- 1 1 9 0 5 9 
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12 



[0 0 3 8] ^IC. W±-ejE^fc»ai^HI»M*H2 0 

(ia-ib) *n^ngij^jcw-«uft»ntf 

3>hn-7 1 Atcoi>TftPJT3%&^f £ 10 

m GEHt«n«ftt— ft?** s i , ttffl'J^e— ht»h: s 

ifiKrU i&Ktff (4B-4E) 4ffli:LTfflO**X7^ 

T\ jgSfT#9, 4A. 2 A %mtT Setoff Oo 
[0 0 3 9] £fc, WTOff»IBtt*9fc:KWbfc¥* 

W»Ucfe3fct"*^X5^>te*0JI4*c:i:fe:aaitL 

[0 0 4 0] H2 0SHi*(k^i/X-rAJcj3i/^TttW±© 
£5tcLT, 7X7P-3yfn-7 (1 A — 1 E ) (D 

<D7X7u-3>hn-7*ttSTt5OT% E#ff# so 

[0041] fluianawtt^wftffi^-rato 



[0 0 4 2] 

[0ffi^fHi£&l&0j?] 

[Hi] *aW<0-*«We*8vX7n-3yhu- 
[02] atto^n-fexarx^^ >fcfh»jffl«rx9^> 

k*SmX7n-3>hP- ^^S^^X-rAcD 

[03] ■7X7n-3>hD^7lcmi*lE*i: 

[04] vx^o-nvhp— 5tc*5^SI8^8Kai:£E 

[05] iEHMBD»!ft;^F07a-^^-hT»*« 0 

[0 6] fHM*— h^0!7n— h-C** 0 

[07] ^^;W^i/7Y^tt5vx7n-n> 

[1WOKW] 

K 1A-1E 7X7P-a>hD-7 

2, 2 A~2 E 

3, 3 A~3 E 

4, 4 A — 4 E 

5 /PtXff>^ 

6 n-»jffl3ffx« 

8 i)£E# 
9 

1 0 ffi^ft 

1 1 -v^n:n>t^ — £ 



(8) 



1 1 9 0 5 9 




CH33 



(N2500eccn) 
«StUE3V (N2300sccra) 
ffi£SE2V (N2200sccm) 
~ -WSmBl. 5V(N2150sccm) 
®SEQff IV (NllOOsccm) 



(10) 



f$P*W 6-1 1 9 0 5 9 



m4i 




(11) 

[H5] 



m m # 3 * m 



S1 



777n-3> h □ — -5 1 



S2 



S3 



HE :fc> ff- 1 Ofl)i^fi#4kgf / cm 2 



ffi^ltfl 0 OD|gj^fii# 1 k g f / c m 8 



v-Y^Dn^tfi-^i i & te re -r s 



X 7 a — zi v S a - ^ 1 ©IS J£S£C 4 
7-f i'D jy^a-i' 1 lCfBft-fS 




ftfflW- 6- 1 1 9 0 5 9 



CH6] 



th ffl € - P 



« * # 3 ft H 

9, 4. 2 * g§ < 



S9 



7X7D-3>hD-7l OSS* 



_S10 



S11 



JE * ft 1 0(Dfi^ffi**4 kgf/cm ! 
fcfflSfcSftftlBtf-WHfcftlHIfc-i-* 



/E#ftlO(D*iiSffi**l kgf/cm a 



SI 2 

SI 3 



ffift£9ti>£«tf-8tffltttftnfc Lt 
-e-fi?Dn>t3.-^l 1 (1 15 US f * 



— S14 



S15 

r «s at & ftiat*it«agH a«£ 

S17 



YES 



c 



X 



S16 



S19 



tt a ft no k k ^ « s 



S18~ 



ii^-i 1 l 3 



« 7 



3 



